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 /LPH 6NLS %LUG /\IW 
3URYLGHKRZWRULGH
LQVWUXFWLRQV 
    
7HOOVXVHUZKHUHWRULGH     
7HOOVXVHUWRREH\WUDI
ILFODZV 
    
5HPLQGVXVHUVWRZHDU
KHOPHWV 
    
$VNVXVHUWRSDUNUH
VSRQVLEO\ 
    
0DSVKRZVUHVWULFWHG
DUHDV 








    
$VNIRUSURRIRIDJHLQ
WKHIRUPRIDOLFHQVH 




    
 6KRZQIRUDOOULGHV 
 'RHVQRWKDYH 
7DEOH&RPSDQ\DSSOLFDWLRQVPDWUL[ 
  
 :HDWWHPSWHGGLUHFWLQWHUYLHZVZLWK
FRPSDQ\UHSUHVHQWDWLYHVWRJHWRSLQLRQVRQWKH
SLORWLQSODFHLQ'&DQGLQIRUPDWLRQRQWUHQGV
DQGXVDJHSDWWHUQVZLWKWKHLUGHYLFHV7KHLUSUHVV
GHSDUWPHQWVGLGQRWUHVSRQGWRRXUHPDLOVVRZH
WULHGWRLQWHUYLHZFRPSDQ\PHPEHUVDWHYHQWV
KRVWHGLQWKH'&DUHD 
:HLQWHUYLHZHGSLFN-XSFUHZPHPEHUVDQG
HPSOR\HHVDWHYHQWVRQDQDGKRFEDVLVVLQFHWKH\
ZHUHPRUHUHDGLO\DYDLODEOHWKDQFRPSDQ\
PDQDJHUV:HWDONHGWRWZR6NLSHPSOR\HHVDV
ZHOODVD&DSLWDO%LNHPDLQWHQDQFHZRUNHU7KH
PDLQWHQDQFHSURFHVVRI&DSLWDO%LNHVVWDUWVZLWK
WKHULGHUVLPSO\SUHVVLQJDEXWWRQRQWKHGRFNLQJ
VWDWLRQZKHUHWKHELNHLVGRFNHGWRQRWLI\WKH
FRPSDQ\RIDSUREOHP0DLQWHQDQFHZRUNHUVDUH
WKHQDOHUWHGWRFKHFNWKHELNH,IWKHSUREOHPFDQ
EHIL[HGRQWKHVSRWWKH\ZLOOIL[LWLIQRWWKH
ELNHLVQRWHGDQGDYDQFRPHVDQGSLFNVXSWKH
ELNHZKHUHLWLVEURXJKWWRDIDFLOLW\ZKHUHLWFDQ
EHZRUNHGRQ&DSLWDO%LNHVDOVRPRYHVELNHV
IURPQHDUIXOOGRFNLQJVWDWLRQVWRVWDWLRQVWKDWDUH
OHVVIXOOVLQFHWKH\FDQEHILQHGE\WKHFLW\LID
VWDWLRQLVIXOOIRUPRUHWKDQDQKRXU 
7KLVPDLQWHQDQFHSUDFWLFHLV
GLIIHUHQWIRUGRFNOHVVFRPSDQLHV¶
VXFKDV%LUGZKHUHWKHDQ\RQH
FDQEHFRPHDPDLQWHQDQFH
PHFKDQLF7REHFRPHDPHFKDQLF
IRU%LUGDSHUVRQPXVWUHYLHZ
VRPHRQOLQHKRZ-WRYLGHRVDQG
DQVZHUTXHVWLRQVEDVHGRQWKRVH
YLGHRV7KHQ%LUGVHQGVWKHSHUVRQ
DPDLQWHQDQFHVWDUWHUNLWZLWK
EDVLFWRROVDQGUHSODFHPHQW
VFRRWHUSDUWV7REHQRWLILHGWKDWD
VFRRWHUKDVDQLVVXHWKDWQHHGV
DGGUHVVLQJXVHUVPXVWUHSRUWDQ
LVVXHZLWKWKHVFRRWHU 
7REHJLQWKHPDLQWHQDQFH
SURFHVVIRU6NLSWKHFRQVXPHU
PXVWIODJDVFRRWHULQQHHGRI
UHSDLUYLDWKHDSS2QFHWKLVLV
GRQHD³UDQJHU´SLFNVXSWKH
VFRRWHUWRGHOLYHULWWRHQJLQHHUVDW
D6NLSIDFLOLW\2QFHWKHVFRRWHULV
LQWKHKDQGVRID6NLSHQJLQHHULW
XQGHUJRHVDPXOWLSRLQWLQVSHFWLRQ
DQGZLOOUHFHLYHUHSDLUVLIQHHGHG
7KHZDUHKRXVHZKHUHWKH
HQJLQHHUVZRUNFDQDOVRKRXVHWKH
VFRRWHUVIRUFKDUJLQJDVZHOO:H
OHDUQHGIURPD6NLSHPSOR\HHWKDW
DVRI1RYHPEHU6NLSLVEHWD
WHVWLQJDQHZORFNLQJPHFKDQLVP
WKDWFRPHVRXWRIWKHVWHPRIWKH
VFRRWHU)LJXUH7KLVORFNZDV
GHVLJQHGWRDOORZVFRRWHUVWREH
ORFNHGWRDIL[HGREMHFWVXFKDVDELNHUDFNWR
KHOSOLPLWWKHFOXWWHURIVFRRWHUVEORFNLQJ
VLGHZDONDFFHVVLELOLW\ 
)RUDGGLWLRQDOJUDSKVRIRXUUHVXOWVVHH
6XSSOHPHQWDO0DWHULDOV3DUW* 
WĂŐĞϮϮ 
)LJXUH6NLS¶VQHZORFNLQJPHFKDQLVP 
 
7REHFRPHDPHFKDQLFIRU
%LUGDSHUVRQPXVWUHYLHZ
VRPHRQOLQHKRZ-WRYLGHRVDQG
DQVZHUTXHVWLRQVEDVHGRQ
WKRVHYLGHRV 
 
 ŽŶĐůƵƐŝŽŶƐΘ
ZĞĐŽŵŵĞŶĚĂƟŽŶƐ 
 
$IWHUFRPSOHWLQJRXUDQDO\VLVRIRXU
PDLQWHQDQFHREVHUYDWLRQVULGHUREVHUYDWLRQV
LQWHUFHSWTXHVWLRQQDLUHDQGOLWHUDWXUHUHYLHZZH
GUHZFRQFOXVLRQVRQWKHLPSDFWVRIULGHVKDUH
ELF\FOHVDQGVFRRWHUV%DVHGRQWKHVHFRQFOXVLRQV
ZHKDYHFUHDWHGUHFRPPHQGDWLRQVIRUWKH&36& 
 
ϭ͘ZŝĚĞƌďĞŚĂǀŝŽƌ 
 
5LGHUREVHUYDWLRQVDQGVXUYH\GDWDVKRZHG
WKDWPDQ\ULGHUVGRQRWSUDFWLFHVDIHULGLQJ:H
IRXQGWKHODFNRIKHOPHWXVHWREHWKHPRVW
FRPPRQULVNEHKDYLRU$OWKRXJKWKHUHZHUH
PLQRUGLIIHUHQFHVLQWKHVDIHW\SUDFWLFHVEHWZHHQ
JHQGHUVZHIRXQGWKRVHZKRPRVWIUHTXHQWO\GLG
QRWXVHKHOPHWVDQGRUYLRODWHGWUDIILFODZVZHUH
LQWKHWR-\HDU-ROGDJHJURXS 
2YHUDOOULGHUVDQGQRQ-ULGHUVZHUHXQDZDUH
RIELF\FOHDQGVFRRWHUWUDIILFUHJXODWLRQV
LQFOXGLQJSURKLELWHGULGLQJRQVLGHZDONVLQ
GRZQWRZQ'&5LGLQJRQUHVWULFWHGVLGHZDONV
VWRRGRXWDVWKHPRVWFRPPRQLQIUDFWLRQDPRQJ
ULGHVKDUHXVHUV'XULQJWKHSLORWWKH''27DQG
'&FLW\FRXQFLOGLGQRWUHTXLUHWKHFRPSDQLHVWR
LQIRUPULGHUVRI ORFDOWUDIILFUHJXODWLRQV
KRZHYHULQULGHVKDUHFRPSDQLHVZLOOEH
UHTXLUHGWRLQIRUPULGHUVRIGLVWULFWODZVDQG
UHJXODWLRQVVXFKDVVSHHGOLPLWVDQGSDUNLQJ
XQGHUWKHSHUPLWWHUPVDQGFRQGLWLRQV 
5LGHUVZRXOGEHQHILWIURPWKH&36&FUHDWLQJ
DSURJUDPRUFDPSDLJQZKLFKZLOOKLJKOLJKWWKH
LPSRUWDQFHRIKHOPHWVDQGUHLQIRUFHULGHU¶V
NQRZOHGJHRIORFDOODZVDQGSROLFLHV:HIHHO
WKDWWKH&36&VKRXOGWDUJHWWKHWRDJH
JURXSWKHJURXSWKDWH[KLELWHGWKHULVNLHVW
EHKDYLRULQRXUVWXG\2QHVXJJHVWLRQZLOOEHWR
FUHDWHDVRFLDOPHGLDFDPSDLJQWRFDSWXUHWKHDJH
JURXS¶VDWWHQWLRQ:LWKDVRFLDOPHGLDFDPSDLJQ
WKH&36&FDQHGXFDWHULGHUVRQWKHULVNVRIKHDG
LQMXU\GDQJHUVRIFRPPLWWLQJWUDIILFYLRODWLRQV
DQGWKHLPSRUWDQFHRIKHOPHWXVHDQGJHQHUDO
VDIHW\/LNHSUHYLRXVO\XVHGPHWKRGVIRUWKHLU
SRROVDIHW\FDPSDLJQWKH&36&PLJKWDOVRXVH
LQIOXHQFHUVZLWKDELJIROORZLQJRIWKLVDJHJURXS
WRSURPRWHVDIHW\SUDFWLFHV 
 
Ϯ͘ŽŶĚŝƟŽŶĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨ
ƌŝĚĞƐŚĂƌŝŶŐ^ĐŽŽƚĞƌƐ 
 
7KURXJKRXUREVHUYDWLRQVZHIRXQGPDQ\
VFRRWHUVZLWKYLVLEOHPDLQWHQDQFHSUREOHPVWKDW
FRXOGSRVHULVNVWRULGHUVSDUWLFXODUO\WRWKRVH
WKDWDUHULGLQJUHFNOHVVO\0LVVLQJSLHFHVORRVH
EUDNHVDQGH[SRVHGEDWWHU\FKDUJLQJSRUWVFDQ
FDXVHVHULRXVLQMXU\WRQRWRQO\WKHSHUVRQULGLQJ
WKHVFRRWHUEXWWKHSHUVRQPDLQWDLQLQJWKH
VFRRWHUDVZHOO:HEHOLHYHWKH&36&VKRXOG
SURPRWHVDIHW\VWDQGDUGVIRUVFRRWHUVRQD
QDWLRQDOVFDOHDQGXWLOL]HWKHNQRZOHGJHRIFLW\
WUDQVSRUWDWLRQGHSDUWPHQWVVXFKDVWKH''27WR
KHOSGRVR&XUUHQWO\LWLVXSWRFLWLHVWRLVVXH
SHUPLWVEXW'&KDVQRUHTXLUHPHQWVIRUUHJXODU
PDLQWHQDQFH%\FUHDWLQJDQDWLRQDOVWDQGDUGWKH
ULGHVKDUHFRPSDQLHVZLOOQHHGDOOGHYLFHVXSWR
WKHVDPHVDIHW\FRGHLPSURYLQJWKHRYHUDOOVDIHW\
RIWKHVHGHYLFHV 
ϯ͘>ĂǁƐĂŶĚƉŽůŝĐŝĞƐ 
 
,QRUGHUWRSURPRWHVDIHUULGLQJKDELWVFLWLHV
FDQXVHSROLFHRIILFHUVWRHQIRUFHELF\FOHDQG
VFRRWHUODZV$OVRGXHWRWKHQHZQHVVRIVFRRWHU
ULGHVKDULQJFLWLHVVKRXOGKDYHUHJXODWLRQVLQ
SODFHUHJDUGLQJV\VWHPDWLFGDWDDFTXLVLWLRQ
UHJDUGLQJVFRRWHUXVDJHDQGPDLQWHQDQFH7KH
FLWLHVVKRXOGDOVRUHTXLUHPRUHVSHFLILFKRVSLWDO
UHFRUGVWRLQFOXGHWKHULGHVKDULQJFRPSDQ\/LNH
'&RWKHUFLWLHVVKRXOGFRQVLGHUSROLFLHVDQG
UHJXODWLRQVIRUULGHVKDULQJDQGSURPRWLRQRI
VDIHW\ 
 
^ƵŵŵĂƌǇ 
 
)URPRXULQWHUYLHZVZLWKRIILFLDOVLQGLIIHUHQW
GHSDUWPHQWVDERXWWKHSLORWV\VWHPLQ'&ZH
EHOLHYHWKHVHGHYLFHVRIIHUPDQ\EHQHILWVWRFLWLHV
DQGDUHDYLDEOHPHDQVRIWUDQVSRUWDWLRQ7KH
''27DQG'&&RXQFLOVDLGWKHGHYLFHVFRXOG
GHFRQJHVWWUDIILFUHVXOWLQJLQIHZHUDXWRPRWLYH
WULSVDQGUHGXFLQJ&2HPLVVLRQV'XHWRWKH
VHULRXVQHVVRIWKHVHGHYLFHVZHEHOLHYHWKDWWKH
&36&VKRXOGWUHDWWKHVHGHYLFHVVLPLODUO\WRWKH
$79GHSDUWPHQWRIWKHLUUHVHDUFKIDFLOLW\7KLV
PHDQVRIWUDQVSRUWDWLRQDSSHDUVWRKDYHDSODFHLQ
WKHIXWXUHRIWUDQVSRUWDWLRQDQGQHHGVERWK
UHJXODWRU\VWDQGDUGVDQGWHVWLQJDVQHZYHUVLRQV
RIWKLVWHFKQRORJ\HPHUJH 
WĂŐĞϮϯ 
6XSSOHPHQWDO0DWHULDOVIRUWKLVSURMHFWPD\EHIRXQGDWKWWSVGLJLWDOFRPPRQVZSLHGX
VWXGHQWSURMHFWVDQGUHVHDUFK E\HQWHULQJWKLVUHSRUW
VWLWOHLQWKHVHDUFKEDU:KHQWKHZLQ
GRZDSSHDUVFOLFNRQWKHDSSURSULDWHSURMHFWWLWOHDQGVFUROOGRZQWRDGGLWLRQDOILOHV 
 ZĞĨĞƌĞŶĐĞƐ 
 
%DQGKDXHU70*DULPHOOD6	)XOOHU7)$&ULWLFDO5HYLHZ
RI7KHUPDO,VVXHVLQ/LWKLXP-,RQ%DWWHULHV-RXUQDORI7KH
(OHFWURFKHPLFDO6RFLHW\5-5 
%HFNHU%$SULO%LF\FOH-6KDULQJ3URJUDPWR%H)LUVWRI.LQG
LQ861HZ<RUN7LPHV5HWULHYHGIURPKWWSV
ZZZQ\WLPHVFRPXVELNHVKWPO 
%RKDQQRQ5&RPIRUWDEOHDQG0D[LPXP:DONLQJ6SHHGRI$GXOWV
$JHG-<HDUV5HIHUHQFH9DOXHVDQG'HWHUPLQDQWV 
%RUFKHUV&D$XJXVW0DVV7UDQVSRUWDWLRQ'HSDUWPHQW
/DXQFKHV
&RPSUHKHQVLYH5HYLHZ
2I%LUG6FRRWHUV5HWULHYHGIURP
KWWSZZZZEXURUJERVWRQRPL[PDVVDFKXVHWWV-
WUDQVSRUWDWLRQ-GHSDUWPHQW-ODXQFKHV-UHYLHZV-ELUG-VFRRWHUV 
%RUFKHUV&E6HSWHPEHU+RSHV)RU$Q(OHFWULF6FRRWHU3LORW
3URJUDP6WDOO,Q&DPEULGJH5HWULHYHGIURPKWWSZZZZEXURUJ
ERVWRQRPL[HOHFWULF-VFRRWHUV-UHWXUQ-WR-FDPEULGJH 
%ULQNORZ$$XJXVW6FRRWHUVWRUHWXUQWR6DQ)UDQFLVFR
>8SGDWHG@5HWULHYHGIURPKWWSVVIFXUEHGFRP
VIPWD-VFRRWHU-SHUPLWV-ELUG-VSLQ-OLPH-HVFRRWHU-VI 
&DPSEHOO+1RYHPEHU%LUG0HFKDQLF5HYLHZ:KDW,W
V/LNH
WR)L[%LUG6FRRWHUV5HWULHYHGIURPKWWSVWKHULGHVKDUHJX\FRPKRZ-
WR-EHFRPH-ELUG-PHFKDQLF 
'DYLV/	+RGGHU95ROOLQJ$ORQJWKH/DVW0LOH%LNH-VKDULQJ
SURJUDPVEORVVRPQDWLRQZLGH3ODQQLQJ&KLFDJR-
5HWULHYHGIURPKWWSVZZZWLEHXHQVHDUFKLG%/6(51
5ROOLQJ-$ORQJ-WKH-/DVW-0LOH-%LNH-VKDULQJ-SURJUDPV 
'H0DLR3%LNH-VKDULQJ+LVWRU\,PSDFWV0RGHOVRI3URYLVLRQ
DQG)XWXUH-RXUQDORI3XEOLF7UDQVSRUWDWLRQ- 
'LFNH\05$XJXVW%LUG
VHOHFWULFVFRRWHUVDUHJRLQJ
LQWHUQDWLRQDO5HWULHYHGIURPKWWSVWHFKFUXQFKFRPELUGV-
HOHFWULF-VFRRWHUV-DUH-JRLQJ-LQWHUQDWLRQDO 
(WHKDG0)HEUXDU\%LUGVFRRWHUILUPVHWWOHVOHJDOILJKWZLWK
6DQWD0RQLFD5HWULHYHGIURPKWWSVZZZODWLPHVFRPORFDOODQRZOD-
PH-OQ-ELUG-VFRRWHUV--VWRU\KWPO 
 
 
)LQHJDQ'3HWDO,Q-RSHUDQGRKLJK-VSHHGWRPRJUDSK\RIOLWKLXP-LRQ
EDWWHULHVGXULQJWKHUPDOUXQDZD\1DW&RPPXQGRL
QFRPPV 
)LVFKHU&00'6DQFKH]&(0'3LWWPDQ00'0LO]PDQ'
0'9RO].$0'+XDQJ+066DQFKH]/'0'
3UHYDOHQFHRI%LF\FOH+HOPHW8VHE\8VHUVRI3XEOLF%LNHVKDUH
3URJUDPV$QQDOVRI(PHUJHQF\0HGLFLQH- 
)LVKPDQ(5HSRUWHG&UDVK7\SH0RQWUHDO%LNH6KDUH
>&KDUW@,Q,QWHUQDWLRQDO7UDQVSRUW)RUXP5HWULHYHGIURPKWWSV
ZZZLWI-RHFGRUJVLWHVGHIDXOWILOHVGRFVELNH-VKDUH-VDIHW\-ILVKPDQSGI 
)LVKPDQ(%LNHVKDUH$5HYLHZRI5HFHQW/LWHUDWXUH7UDQVSRUW
5HYLHZV- 
)LW]JHUDOG-5D6FRRWHUVKDUHILUPVUROORXWVHUYLFHLQ6)DKHDGRI
FLW\HIIRUWVDWUHJXODWLRQ5HWULHYHGIURPKWWSZZZVIH[DPLQHUFRP
VFRRWHU-VKDUH-ILUPV-UROO-VHUYLFH-VI-DKHDG-FLW\-HIIRUWV-UHJXODWLRQ 
)LW]JHUDOG-5E6FRRWHUVYDQLVKIURP6)VWUHHWVDVEDQWDNHV
HIIHFW5HWULHYHGIURPKWWSZZZVIH[DPLQHUFRPFRPSDQLHV-SXOO-
VFRRWHUV-RII-VI-VWUHHWV-WHPSRUDU\-EDQ-WDNHV-HIIHFW 
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